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THE METALLURGY OF GOLD.
stirrer is provided. The vat is made of wood, which may be lined with lead, and is usually from 6 to 10 feet in diameter and 5 or 6 feet deep on the> Rand. The vat is closed with a lid in which is a charging hole and a pipe-for the escape of the gases.
J. E. Thomas and G. W. Williams have shown * that sodium bisulphate-is a cheaper and more convenient solvent than sulphuric acid for zinc. The use of bisulphate of soda is now general on the Eand. There is less tendency to boil over, but a larger plant and an extra vat for dissolving, the bisulphate are required.
After treatment with acid the slime is settled, washed with hot water,, and separated by decantation or by a vacuum filter or a filter press. It is-then dried, calcined and fused in the usual way.
The following analyses of slime, after treatment with acid at the-Brodie Works, Cripple Creek, Colorado, are given by W. E. Ingalls :—2
TABLE XXXIV.
	I.	II.	III.
Gold,	49-85	26-18	23-60
Silver,	9-54=	6-84	6-00
Silica,	15-60	10-00	6-60
Lead,	3-00	Trace	Trace
Copper oxide,   .	5-58	8-11	6-40
Zinc oxide,	0-14	31-80	41-50
Lime,	0-51	5-32	0-03
Ferric sesquioxide, \ Alumina,     .         . j"	4-00	6-80	9-26
Sulphur trioxide,	11-32	4-80	6-45
	99-54	99-85	99-84
In Nos. II. and III. the treatment with sulphuric acid was very incomplete. Ingalls states that in fusing these slimes No. I. would require about 50 per cent, of sodium carbonate and 25 per cent, of borax, 'but silica in addition would be required by the others.
The analyses in Table XXXV. show the composition of acid-treated and calcined precipitate obtained on the Rand.
In No. IV., made by A. Whitby,3 the organic matter, including insoluble cyanide compounds, was not determined. The high percentage of silica was said to be due to blown sand. In No. V.,4 given by "W. A. Caldecott,. some lead existed as sulphate. The slime was from the Robinson Deep Mill. Nos. VI. and VII., made by G. W. Williams,5 are of slimes from the-'East Rand Proprietary. No, VI. is before and No. VII. is after calcination-No. VI. also contained from 7 to 10 per cent, of ferrocyanides (K4FeCy6).. About half the sulphur was present as PbS, which was oxidised in the ensuing calcination.
1  Thomas and Williams, J. Chern. Met. and Mng. Soc. of S. Africa, June, 1905, 5» 334.
2  Ingalls, Mineral Industry, 1895, p. 336.
3  Johnson and Caldecott, J. Chem. Met. and Mng. Soc. of 8. Africa, July, 1902, 3, 47. t* T. K. Hose, Trans. Iiust. Mng. and Met., 1905, 14, 400.                              5 LOG. tit- cent-.    On the Rand the slime was added little by little to the acid.    Violent, action ensues, and the fumes a.re highly poison-•ous, sometimes containing arsenure.t/ted  hydrogen, and must be carried oil by a good draught with the* aid of a hood.    Cold water may be added to moderate excessive action.    The effervescence is at first great and the vat must be deep to prevent frothing over.
